
DRAFT
PHASE III REMEDIAL
INVESTIGATION REPORT

BALLY ENGINEERED STRUCTURES SITE
BALLY, PENNSYLVANIA

VOLUME II
APPENDICES A THROUGH I

PREPARED FOR

ALLEGHENY INTERNATIONAL, INC.
PITTSBURGH, PENNSYLVANIA

DECEMBER 1988

PROJECT NO, 88548.18

REMCOR, INC.
PITTSBURGH, PENNSYLVANIA

>'•> •- (-.

"REALISTIC SOLUTIONS FOR HAZARDOUS WASTFPROBLEMS
M300781fi~C*-BDf\Bt irurC" • •



A.8300782



APPENDIX A
ERM PHASE II GROUND WATER QUALITY DATA

"REALISTIC SOLUTIONS FOR HAZARDOUS WASTE PROBLEMS
AR3QQ783 1;TB PROBLEMS* ' v v <«



3

.a il

Io

if
> £

- € g

fe c
•ill
- a S

i

*r O o
Ot

""

22 S 2 ^S S
CD «J U

•£5J {.I s A i lfe - a •

?.
JL «

U

IllO to —

...<-«i";i'i<5s'4 8ii»i»is:i^»»1M
fi=i ii .li58I •jse«-oo:,:s="Il^lllI!;!*.

O OK««AiJ..i.i«5.'-"|w™2IS»«--="ej| 2 C 3o
V}a. ib a o o 2 o

AR30078I,

0)

CO
•rl

§

4
>%S g Z * - «
eu c• w
TH >>
iH «
(0 C
PQ C

0)

•u •>
•H VJ
t-t O)
i-l 4Ju coa ai

U 4J
B co

V> HO)

CO •
4) J->

_ - W ̂
'S ? "

S60aSi
« Jn « -8
•^ I ? • S S 51 ~ T3~

01 CO
M 01

_ _ _ ttl O£•& • 0) M
* — . i C 3

•H O
60 CO
B O)
W OS

« B
PQ 0)

| - 3~
O jr 0 O MlC

0) CM

s
Z o o

60 4J

2 S



M300786



APPENDIX B
BORING LOGS

AB300786;'I?
"REALISTIC SOLUTIONS FOR HAZARDOUS WASTE PROBLEMS"



REMCOR
VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: g J3/3 PROJECT NAME: T^eJfu Ei/tc i n.e.tff.e( 6f rvc,4-u r t *. {̂Tl̂
BORJNG NUMBER: ^^ / COORDINATES: "* * DATE: '2/3<->/g7

ELEVATION: GWL: Depth ~Ur* Date/Time V/S fald DATE STARTED: Jf//Q/g?

ENGENEER/GEOLOGIST. "£ ^^ocjlouo Depth "" Date/Time DATE COMPLETED: ////g /g 7 ,

DRILLING METHODS: Uodovu 4̂-e.t̂ . /iue£»- 4- S-ofrf <i T=>O o LA. PAGE X OF ' /

I -

UJ ll
Q ̂

-

/

2 •

• 3 •

~S -

L -
1

7

- /o-

: " :
/z •

/3 -
,

- xv •

6in y_j *o. «8
2 u
(/) ^

H

is

~
^^

<s

«
S£
££

C

°tt
S^ts.j —•
B 5 —

to

V
(I
•ys
/2

^

/3
X7

/O
XV

!
V

X7
Q

'*

n

>cc
UJ —

cS ̂o ,̂
Ulc

/> V

A3

/.8

/.8

,v

A 6

A5

DESCRIPTION

50̂ f T3ro«K C( <-|4- I'Wown, fĉ ^ , >

2J/O.C/C fo ̂reĵ il̂  6-r*ve,(,̂ «. /La.")

M ui r "i 4_
G-reu C\/ct<t(aU\ t / ̂ C.(cct.es
< - j l i \AAn-il TVe. 1? jf-

€, CV- *̂ f̂r"6cV ̂  I ( Vrf* V CCx. T" ̂n, ^^"iAft*%»|
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ToT/qu Ê'PTf-f —\3&.

•

JOINT
SPACING

M
A
X
I
M
U
M

MI
NI
MU
M

AV
ER
AG
E

REMARKS

i

f *

^300807



AR300808



APPENDIX C
GEOPHYSICAL WELL LOGS

"REALISTIC SOLUTIONS FOR HAZARDOUS WASTE P̂ pĵ Ê ĵ 0809
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<ĵ|.
&-'&;'• ;°s
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j;03̂ 4

ftR30082ti PAGE



DRILLING AND VELL CONSTRUCTION LOG

VELL NUMBER 87-X/5______ VELL LOCATION "-SO'tfV. <£ kxWu.,r&. /ao'XXgtffZ
PRI
TD'
SCf
CAJ
CAJ
DR3
DR]

HJECT
rAL DE
?EEN D
SING D
SING D
•LLING
LLER

£g

- O

- xo

- 20

u /-JO

~<0

NAMEE
PTH
IA.
[A.
[A,
CD. />
-?. Orf 3

>afl^ FM.*. ̂ r-ri/c, PROJFHT Nn. 873/3 HFn./FNH. P 5t»*flt,u,
VI, 7' T1IA- 5^" VATFR 1 FVFI /5.7C' TIATF/TTMF lV/6,/f7 0<>:v

— IF
6 " JTD | F
<5"X-D IF

', DRILL

O1— 1

ID

"•' » ....âZ
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)K)ft̂ (VAigTiy/O.

A*Jk)otu5 '.
O -C-5C? <̂ '̂ ^̂ /̂fe»3̂ Ĵ >T̂ p G&>JT
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APPENDIX E
CONTINUOUS RECORDER WATER LEVEL TRACES
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APPENDIX F

SYSTEMS AUDITS AND VALIDATION LETTERS
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MEMO

TO: J. A. George December 23, 1987
J. G. Kasper
P. V. Swallow

FROM: J. A. Balint y Project No. 87313
SUBJECT: FIELD AUDIT, BALLY ENGINEERED STRUCTURES RI/FS

In accordance with the approved Field Sampling and Analysis Plan, an
initial systems audit was conducted November 18 and 19, 1987 during the
drilling and sampling activities conducted in the former waste lagoon
and small parts degreasing areas. This systems audit encompassed
appraising the performance and documentation of all field activities
conducted during this period, which included installation of and split-
spoon sampling of Borings SS1, SS2, SS4, and SS9. For this audit, the
attached checklist was developed. Explanations of and corrective
measures required for deviations from this checklist are provided after
each item where required.
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YES NO

Are samples collected in accordance with the procedure X
described in the Field Sampling and Analysis Plan (FSAP)
(Remcor, September 1987)?

Is each sample collected with properly decontaminated equip- X
ment as described in the FSAP?

Are QA/QC samples prepared as described in the FSAP? X

Are samples stored on ice during storing and shipping? X

Are all samples labeled with project name, sample number, X
sample location, date and time?

Is a sample log sheet completed for each sample? Each X
log sheet should include sample type, number, collector,
container(s), preservative, location, laboratory, date/
time collected, and date/time shipped.

Is sample custody maintained? X

Has a chain-of-custody form been completed for each set of X
samples prior to transferring possession. Has the
relinquishing and receiving party signed, dated, and noted
times on the form?

Is a summary of all site activities and levels of personal X
protection recorded during the day?

Does the site log book summarize the contents of other site X
notebooks (geologists, sample log book, health and safety)
and refer to page locations for detailed information?

Is the sample log sheet for each sample collected referenced?

This has not been done and should be added to the log book
if possible.

Are field measurements and equipment used either recorded
in the site log book or references made to another notebook?

Measurements such as water levels or organic vapor readings
are recorded in the geologist log, but are not consistently
recorded or referenced in the site log. Reference to where
these readings can be found should be made.

i rt .i i n i M F-I i i-m,-,u*-̂ .J
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YES NO

At the beginning of the day, is each of the following
recorded?

- Date X
- Starting time X
- Weather X
- All field personnel present X
- Any visitors present X

Is the entry of data in the site log book accompanied by the X
signature of the site leader?

Does the log book contain the following?

- Arrival/departures of equipment .X

- Sample pickup/delivery X

- Sample activities/sample log sheet numbers

Sampling activities are recorded but no
reference to log sheet numbers is made.

- Start or completion of borehole or monitoring X
well installation or sampling activities

- Health and safety issues X

Is the site log book initiated at the start of first on-site X
activities?

Are entries made for every day that on-site activities take X
place?

Is one current log book maintained X

Is the site log book maintained as part of permanent site X
files?

Is the site log book a bound notebook issued by the manager
with pages consecutively numbered that cannot be removed?

This book is bound but the pages currently are not numbered
consecutively. This should be done.

Are all entries made in black ink? X

•AS300862
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YES NO

Are incorrect entries crossed out with a single strike, X
initialed and dated?

This procedure has been followed except for the dating.

At the completion of entries, is the log book signed by the X
individual?

"REALISTIC SOLUTIONS FOR HAZARDOUS WASTE PRO,
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MEMO

TO: J. A. George January 20, 1988
J. G. Kasper
P. V. Swallow

FROM: R. S. Markwell ̂ >^ .Project No. 87313
SUBJECT: FIELD AUDIT, BALLY ENGINEERED STRUCTURES RI/FS

In accordance with the approved Field Sampling and Analysis Plan, a
second systems audit was conducted during the sampling episode conducted
from January 4, 1988 through January 9, 1988. This systems audit encom-
passed appraising the performance and documentation of all field activi-
ties conducted during this period, which included ground water sampling,
surface water and sediment sampling, and subsurface soil sampling. For
this audit, the attached checklist was developed. Explanations of and
corrective measures required for deviations from this checklist are
provided after each item where required.
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'/J

YES NO

Are samples collected in accordance with the procedure X
described in the Field Sampling and Analysis Plan (FSAP)
(Remcor, September 1987)?

Is each sample collected with properly decontaminated equip- X
ment as described in the FSAP?

Are QA/QC samples prepared as described in the FSAP?

Field blanks, rinsate blank, and field replicates were
prepared as described in the FSAP; there was one modifi-
cation in terms of location. A replicate was collected
from the municipal well (No. 3) instead of from a residen-
tial well. The number of replicates required, however,
has still been met: two for 32 ground water samples
collected.

Trip blanks were not prepared in the laboratory, but
instead were prepared shortly after arriving at the site.
The trip blanks were stored in coolers used for storing
and shipping samples for the duration of the week.

Are samples stored on ice during storing and shipping? X

Are all samples labeled with project name, sample number, X
sample location, date and time?

Is a sample log sheet completed for each sample? Each X
log sheet should include sample type, number, collector,
container(s), preservative, location, laboratory, date/
time collected, and date/time shipped.

Is sample custody maintained? X

Has a chain-of-custody form been completed for each set of X
samples prior to transferring possession. Has the
relinquishing and receiving party signed, dated, and noted
times on the form?

Is a summary of all site activities and levels of personal X
protection recorded during the day?

Does the site log book summarize the contents of other site X
notebooks (geologists, sample log book, health and safety)
and refer to page locations for detailed information?
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2/5

YES NO

Is the sample log sheet for each sample collected referenced? X

This has not been done and should be added to the log book
if possible.

Are field measurements and equipment used either recorded X
in the site log book or references made to another notebook?

Measurements such as water levels or organic vapor readings
are recorded in the geologist log, but are not consistently
recorded or referenced in the site log. Reference to where
these readings can be found should be made.

At the beginning of the day, is each of the following
recorded?

- Date X
- Starting time X
- Weather X
- All field personnel present X
-- Any visitors present X

Is the entry of data in the site log book accompanied by the X
signature of the site leader?

Does the log book contain the following?

- Arrival/departures of equipment X

- Sample pickup/delivery X

- Sample activities/sample log sheet numbers X

Sampling activities are recorded but no
reference to log sheet numbers is made.

- Start or completion of borehole or monitoring X
well installation or sampling activities

- Health and safety issues X

Is the site log book initiated at the start of first on-site X
activities?

Are entries made for every day that on-site activities take X
place?

Is one current log book maintained X
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Is the site log book maintained as part of permanent site
files?

Is the site log book a bound notebook issued by the manager
with pages consecutively numbered that cannot be removed?

Are all entries made in black ink? :

Are incorrect entries crossed out with a single strike,
initialed and dated?

This procedure has been followed except for the dating.

At the completion of entries, is the log book signed by the
individual?

YES NO

f" *- .~( "5 r <"?
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S! inner 1 Systems incorporated
.'•,,-4'y ^ilverthorne Drive"
• ••., '':!-•/.' tn<=.. CnJ or <-v;:JT! 80526 . . . .

Mr. Rob Markwell
Rt: M'':OW C- '!RPuR/-i! 1 UN
'?(>•! Aloha Drive
p-i 11 ?.:.!,iirqb„ . P'snnsvj. van3. a 1 S-23Q

Si <h i eri": NUS Organic ..Data Val 3 dat i on

0=ar Mr. MarkwoiJ:

A level 1 validation was performed on the organic data -from REMCOR
samcles d^tea January 6, 1988 through January 8, 1^88'and January 22,
•ivfc:-3. The samp] es were analyzed for volatile HSL compounds plus
semi volatile compounds (three samples).

!he data evaluation was based on the EPA Functional Guidelines for
Evaluating Organic Analyses and the EPA_ Contract. Laboratory Program
Statement of Work,,

RESULTS. _-_ v .. . -.̂ 7 . ' • : 7

Completeness —.All CLP. deliverables were present except for a organic
ŷa%_Kj=-j •- -Hn+ -• =h.<=,»+_jQAD\for sampl e RBB-GW-IW-OO1 „ Support Systems"
Inc. has prepared an UAD -for this sample. However, the !. a b or a t or v
should ._s.i.ibma_t_ thi.s jf arm for final validation.

Holding rimes - Five soi 1 samples were analyzed outsi.de the VGA hold-
ing time limit of iu days from verified time of sample receipt. Sup-
port Systems Inc. believes that the data quality for these samples has
not been compromised as the analysis times were late by one day and
as their has been no validation study for holding times with soils.
However, under CLP specifications, results from samples analyzed out-
side holding times should be approximated. The late holding times
samples are listed as follows:

REMCOR SAMPLE NO._________^____gATE_BEC^%VED_______DATE ANALYZED
RKB-SS-SS-TB-OO1 O1/O8/88 ~ .01/18/88
RBB--BS-3S14-O01. " ;- V 01/08/88 U I./18/88
R8B-SS--S314-O03 _ . - 0.1/08/88 ..' ._ OIV18/88
RBB-SS-SS13-001 _ " 01/08/88 Ol/18/38
R8B-SS-SS13-002" "'"' 01/08/88 01/18/88
RBB-SD-SD1-OO1A 01/O9/88 01/19/88 C" " .<- ̂, r- o

'" ••• -"'.'r-,O
Mass calibrations - All mass calibrations of BFB and DFTF'P are
reported correctly. However, the calibration spectra for the "tunps
were.obtained incorrectly. The analysis laboratory obtained correct
mass Intensity ratios bv post acquisition mass background summation
and subtraction. The correct procedure i s to use the enhanced
algorithm using the spectra at the centroid of the calibration
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Correct Procedure In nor reset Procedure

fhsre-f ore?, the instruments were not properly tuned to the CLP specifi-
cetions. " " " " - • "

ihe impact of the instruments not being "in tune" is probably minimal
as the laboratory could demonstrate adequate target compound response.,
linearity., detection limits, and spectral identification at. detection
limit. It i -.=. when detection is below the contract, required detection
limits that spectral identification might be effected. Jn order to,
properly evaluate data quality, sp e c t. r a for t h e a c q u i r e d c a 1 i b r a t ions
_shoul d he re-_— submit fc&d bv the laboratory usi ng trie ennanced "spectra
alcjorithm ss described above". —————————"—' *~m

I ntial Calibrations - All initial calibrations met CLP specifi-ca— • -
11 ons. . _._

Continuing Calibrations -'All continuing calibrations, met CLP specifi-
cations.

Internal Standard Psrea Summary — All internal standard areas met CLP'
specifications except for.sample RBB-SS-SS—FB—OO1. Upon re—analysis
the laboratory demonstrated a. matrix effect. Quantitation results for
this sample were not effected as the matrix spike results for this ' --~
samp 1e met a11 spec i ficati ons.

Surrogate Recovery — All surrogate recovery specifications were met
except for 1,2-dichloroethene-d4 in sample RBB-SS—SS—FB-001. Upon re-
analysis of the sample, the laboratory demonstrated a matrix effect as
discussed above.

Blank results - A general background of methylene chloride and acetone
was observed above the contract required detection limits. Addition-
ally, the ketones of 2-butanone., 4—methyl -2-pentanone, and 2-hexanone
were observed. Listed below are the samples that are affected and the
action recommended:

REMCOR SAMPLE NO. " Recommended Action
RBB—BW-BW—OOi Reject acetone and methyl ene chloride values-''
R&&—GW--BW—OO3 Reject acetone and methyl ene chloride values^-
RBB-BW-BW-OO3A Reject acetone._val ue -"'.
RBB-SW-MW--03D Reject acetone value'.
RBB--GW-MW-03S .. ".. Reiect acetone value ' _________
RBB--GW-MW-03SA Reject acetone value / flD0^rtrtJ,rt /JMHM.'l

il ft
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RBP-HS-HS--J lOt

RRB--S

J ̂  c k s o n

Reject acetone vaJ ue
-RUJ—MW— 1 y.O Refect acetone value
-ir'N-HlA!—Oo/ Reject: acetone? and metnyiene chloride values /'
•;:,•!.'•—b'0—2 OO.2 Reject, acetone and methyl ene cnionde values

Approximate acetone value --. .
j . Reject acetone value
/f Reject, acetone value

Reject acetone value
Re i ec t; a c e t on e? v a i u e

----- Reject acetone value -
••&£•--! 4O'. 1 Re je-ct acetone value

RS&--SS--SS—1 4i.>'.)3" "" Reject acetone .value
RB18--S5'—SS—Ft(—O'O'.I Approximate methyl t=ne chloride (present, in

blank), and acetone >;out of linear range)
values

RBB-BS-8S-TB—O01 'Re-iect acetone and methyl ene chloride values

--':.',//o
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Support Systems Incorporated
3249 Silverthorne Drive
Ft. Collins, Colorado 80526

Mr. Rob Markwell
REMCOR CORPORATION
701 Alpha Drive
Pittsburgh, Pennsylvania 15238

Subject: NUS Organic Data Validation
Samples Received on 12/O1/87

Dear Mr. Markwell:

A level .1 validation was performed on the organic data from REMCOR
samples dated December 1, 1987. The samples were analyzed for
volatile HSL compounds by NUC Corporation and included the following
samples:

RBB-SS-FB-001 RBB-SS-SS6-001
RBB-SS-SS6-OO2 RBB-SS-SS6-OO2A
RBB-SS-SS6-003 RBB-SS-SS7-O02
RBB-SS-SS7-OO5 RBB-SS-TB-OO1

I The data evaluation was baaed on the EPA Functional Guidelines for
Evaluating Organic Analyses document.

RESULTS

The data package was complete as received.

All sample analysis holding times were met.

Initial and continuing standards calibration o£ system performance
calibration compounds and continuing calibration compounds met CLP
requirements except for the following:

Continuing Calibration - 12/08/87
Chloromethane CSPCC) O.29O/)O.30O

No action is recommended as contract required detection limits for
chloromethane could be achieved.

All volatile soil surrogate and matrix spike recoveries met CLP
requirements except for the following:

Sample RBB-SS-TB-OO1
Toluene-d8 (surrogate)

I No action is recommended as the laboratory demonstrated a matrix
effect caused the recovery to be outside the QC limits.
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r
Mass calibrations of BFB for each 12 hours that samples were analyzed
kmet CLP requirements.

A reagent blank was prepared and analyzed each 12 hours that samples
were analyzed. The following method blank summary list the compounds
that were detected and the associated samples that were analyzed with
the blank:

Method Blank Summary

Method Blank - REMC1207L

Methylene Chloride - 12 ug/Kg
Acetone - 14 ug/Kg

Associated Samples

RBB-SS-TB-OO1 RBB-SS-SS7-002
RBB-SS-TB-001RA RBB-SS-SS7-005
RBB-SS-SS6-002 RBB-SS-SS6-002A

Method Blank - REMC120BL

Methylene Chloride - 1O ug/Kg
Acetone - 18 ug/Kg

Associated Samples

RBB-SS-SS6-OO3 RBB-SS-FB-OO1
RBB-SS-SS6-OO1 RBB-SS-SS6-003MS
RBB-SS-SS6-OO3MSD

Sample results for the above compounds should be rejected as detected
concentrations were not greater than 10 times the reagent blank
values.

In conclusion, all results for this data package should be accepted
except for the following:

1) Methylene Chloride and Toluene results in each
sample should be rejected as these compounds were
detected in the associated blanks. Results in the
samples were less than 1O times the reagent blank
values.

2) Continuing calibration criteria was not met in the
standard analyzed on 12/08/87. The SPCC chloromethane
did meet the required response factor of 0.300. No
action is recommended as the detection limit for
chloromethane could be achieved.

3) Surrogate recovery for Toluene-d8 in sample RBB-SS-TB-001
was outside QC recovery limits. No action is recommended as the
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laboratory demonstrated the recovery waa influenced by a matrix
effect.

Submitted by

Car*/B. Jrfckson
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Support Systems Incorporated
3249 Silverthorne Drive
Ft. Collins, Colorado 8O526

Mr. Rob Markwell
REMCOR CORPORATION
701 Alpha Drive
Pittsburgh, Pennsylvania 15238

Subject: NUS Organic Data Validation
Samples Received on 11/19/87

Dear Mr. Markwell:

A level I validation was performed on the organic data from REMCOR
samples dated November 19, 1987. The samples were analyzed for
volatile HSL compounds by NUC Corporation and included the following
samples:

RBB-SS-FB1-OOO RBB-SS-SS1-O02
RBB-SS-SS1-OO3 RBB-SS-SS2-O04
RBB-SS-SS3-OO5 RBB-SS-SS9-O01
RBB-SS-SS9-001A RBB-SS-SS9-OO2
RBB-SS-TB1-OOO

rThe data evaluation was based on the EPA Functional Guidelines for
Evaluating Organic Analyses document.

RESULTS. _

The data package was complete as received.

The following samples were analyzed beyond the CLP required 1O days
for volatile soils (10 days from verified time of sample receipt
VTSR):

RBB-SS-TB1-000 RBB-SS-FB1-OOO
RBB-SS-SS9-001MS RBB-SS-SS9-OO1MSD

No action la recommended as holding times have not been fully
evaluated for soil-sediment matrices.

All initial and continuing standards calibration of system performance
calibration compounds and continuing calibration compounds met CLP
requirements.

All volatile soil surrogate and matrix spike recoveries met CLP
requirements. Relative percent differences between matrix spike and
matrix spike duplicate resutls were satisfactory.

ass calibrations of BFB for each 12 hours that samples were analyzed
met CLP requirements. ^ ̂
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A reagent blank was prepared and analyzed each 12 hours that samples
were analyzed. The following method blank summary list the compounds
that were detected and the associated samples that were analyzed with
the blank:

Method Blank Summary

Method Blank - REM11281

Methylene Chloride - 12 ug/Kg
Acetone - 17 ug/Kg
1,1,1-Trichloroethane - 3 ug/Kg
Toluene - 5 ug/Kg

Associated Samples

RBB-SS-SS3-O05 RBB-SS-SS2-O04
RBB-SS-SS1-OO3 RBB-SS-SS1-OO2

Method Blank - REM11291

Methylene Chloride - 11 ug/Kg
Acetone - 6 ug/Kg
Toluene - 1 ug/Kg

Associated Samples

RBB-SS-SS9-OO1 RBB-SS-SS9-OO1A
RBB-SS-SS9-OO2 RBB-SS-SS4-005

Method Blank - REM113OL

Methylene Chloride - 13 ug/Kg
Acetone - 1O ug/Kg
Toluene - 2 ug/Kg

Associated Samples

RBB-SS-TB1-OOO RBB-SS-FB1-OOO

Method Blank - REM1201L

Methylene Chloride - 9 ug/Kg
Acetone - 34 ug/Kg
Toluene - 3 ug/Kg

Associated Samples

RBB-SS-SS9-OO1MS RBB-SS-SS9-OO1MSD

Sample results for the above compounds should be rejected as detected
f- <*. ,» r-̂  t,.,,

'REMCOR,
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concentrations were not greater than 1O times the reagent blank
.values.

In conclusion, all results for this data package should be accepted
except for the following:

1) Methylene Chloride, Acetone, and Toluene results in each
sample should be rejected as these compounds were
detected in the associated blanks. Results in the
samples were less than 1O times the reagent blank
values.

2) Four samples were analyzed outside the 1O day holding
time requirement in the CLP Statement of Work. No
action is recommended as holding times on soil-sediment
matrices have not been fully evaluated.

Submitted b

Car;v B. Jackson
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Support Systems Incorporated
3249 Silverthorne Drive

Fort Co11 ins, Colorado 80526
(303) 225-3561

October 2, 1988

Mr. Robert Markwell
Remcor Inc.
701 fllpha Drive
Pittsburgh, Pa 15238-8310

Dear Rob:

Enclosed is the additional review and recommended action for informa-
tion supplied on September ££, 1988. Should you have any questions or
require additional data review services, please feel free to call me.

Sincerely yours,

Car
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RESULTS flND RECOMMENDATIONS

Trip Blank Resul ts _____________________ flssociated Samples

RBB-GW-TB-002 Methylene chloride - 2 ug/L RBB-GW-BW-003fl
fleet one - 8 ug/L RBB-GW-IW-003
Toluene - 1 ug/L RBB-GW-MW-08I

RBB-SS-SS1 1-001
RBB-SS-SS1 1-002
RBB-SS-SS1 1-003
RBB-SS-SS 12-002
RBB-SS-SS 12-003

RBB-GW-TB-003 Methylene chloride - 4 ug/L RBB-GW-MW-01 IS
fleet one - 180 ug/L RBB-GW-MW-01 1 1

RBB-GW-MW-07I
RBB-GW-MW-05S
RBB-GW-MW-OO2
RBB-GW-MW-001
RBB-GW-RW-008

RBB-GW-TB-005 fleet one - 14 ug/L RBB-SD3-OO3

CONCLUSIONS flND RECOMMENDATIONS

1) The methylene chloride, acetone, and toluene results for trip blank
RBB-GW-TB-O02 appear to be from laboratory background as the quantitative
^numbers are below contract required quant itat ion limits. Although methy-
rlene chloride, acetone, and toluene are detected in the above associated
samples, it is unlikely that their quantitative results were contributed
from the trip blank. Therefore no further action is recommended.

2) The methylene chloride detected in trip blank RBB-GW-TB-OO3 appears
to be from laboratory background as the quantitative number is below con-
tract required quant itat ion limits. Therefore no further action is recom-
mended for methylene chloride. flcetone was detected in the trip blank at
180 ug/L. This amount of acetone is considerably high and could adversely
affect any samples that were in transit with the trip blank. Only one
sample however (RBB-GW-MW— 05S) , had a acetone result greater than the
contract required quant itat ion limit. This result should be rejected.

3) flcetone was detected in trip blank RBB-GW-TB-OO5 at 14 ug/L and the
associated sample RBB-SD-SD3-OO3 at 20O ug/L. It is unlikely that acetone
detected in the trip blank contributed to the sample result. Therefore no
further action is recommended.

4) In regards to the soil field blank that was collected three days
after the associated sample RBB-SS-SS10-001 : It appears that random
contamination is occur ing from the laboratory or out in the sampling field.
It does not however appear that cross contamination from the field blank is
grossly affecting the sample. Therefore no result rejection is required
based on the soil field blank.
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SUPPORT
SYSTEMS

3249 Silverthorne Drive
Fort Collins, Colorado 80526
303-226-3561

October 26, 1988

Mr. Robert Markwell
Remcor Inc.
701 Alpha Drive
Pittsburgh, Pa 15238-8310

Dear Rob:

Enclosed is the revised report you requested last week. Should you have
any further questions please feel free to call me.

Sincerely yours

Cary/iy. Jackson

"REALISTIC SOLUTIONS FOR HAZARDOUS WASTE PROBLEM1..R300879,'REMCOR



RESULTS AND RECOMMENDATIONS

Trip Blank Results_____________________ Associated Samples

RBB-GW-TB-002 Methylene chloride - 2 ug/L RBB-GW-BW-003A
Acetone - 8 ug/L RBB-GW-IW-003
Toluene - 1 ug/L RBB-GW-MW-08I

RBB-SS-SS11-001
RBB-SS-SS11-002
RBB-SS-SS11-003
RBB-SS-SS12-002
RBB-SS-SS12-003

RBB-GW-TB-003 Methylene chloride - 4 ug/L RBB-GW-MW-01IS
Acetone - 180 ug/L RBB-GW-MW-01II

RBB-GW-MW-07I
RBB-GW-MW-05S
RBB-GW-MW-002
RBB-GW-MW-001
RBB-GW-RW-008

RBB-GW-TB-005 Acetone - 14 ug/L RBB-SD3-003

CONCLUSIONS AND RECOMMENDATIONS

1) The methylene chloride, acetone, and toluene results for trip blank
RBB-GW-TB-002 appear to be from laboratory background as the quantitative
numbers are below contract required quantitation limits. Although
methylene chloride, acetone, and toluene are detected in the above
associated samples, it is unlikely that their quantitative results were
contributed from the trip blank. It is recommended that the trip blank
results be rejected.

2) The methylene chloride detected in trip blank RBB-GW-TB-003 appears to
be from laboratory background as the quantitative number is below contract
required quantitation limits. Acetone was detected in the trip blank at
180 ug/L. This amount of acetone is considerably high and could adversely
affect any samples that were in transit with the trip blank. Only one
sample however (RBB-GW-MW-05S), had a acetone result greater than the
contract required quantitation limit. It is recommended that methylene
chloride chloride be rejected in the trip blank and acetone be rejected in
sample RBB-GW-MW-05S.

3) Acetone was detected in trip blank RBB-GW-TB-005 at 14 ug/L and the
associated sample RBB-SD-SD3-003 at 200 ug/L. It is unlikely that acetone
detected in the trip blank contributed to the sample result as the sample
result was 14 times higher than the trip blank. Therefore no further
action is recommended.

4) In regards to the soil field blank that was collected three days after
the associated sample RBB-SS-SS10-001: Methylene chloride should be
rejected as it was reported at a level 9 times higher than the associated
reagent blank. Acetone should be accepted as it was reported at a level 20
times higher than the reagent blank.
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REMCOR
REMCOR, Inc. • 701 Alpha Drive • P.O. Box 38310 • Pittsburgh, PA 15238-8310 • 412-963-1106

September 22, 1988

Project No. 88548

Mr. Gary Jackson
Support Systems
3249 Silverthorne Drive
Fort Coll ins, CO 80526

Dear Gary,

Enclosed is a summation of the sample results I spoke with you about on
Wednesday, September 21, 1988.

I have listed the trip blanks for which contaminants were reported along
with the samples accompanying each of the blanks for which these same
contaminants were reported. Please, as we discussed, provide a write-up
indicating the necessary actions. One additional item is this: One
soil sample (RBB-SS-SS10-001) was reported to contain methylene chloride
(7B) and acetone (94B). A soil field blank was collected three days
later; the results for this sample indicated methylene chloride (91BJ)
and acetone (360 EJ). Does this necessitate rejecting the results for
the aforementioned soil sample? If so, please indicate this in your
letter also. Please call with any questions. Thank you very much for
your time and effort.

Robert S. Markwell
Environmental Scientist

RSM:jll
Enclosures

r - '-
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APPENDIX G
PUMPING TEST DATA
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Diet, to Mun
WELL EASTING NORTHING ELEVATION. Well No. 3

/•a-fl

A •* 0
B = 0.60
C s <-O«O«.

- + e>. o 3

86-1 9583.57 9009.82 463.46 1743.7
86-2 9572.41 10077.48 479.48 891.8
86-3S 10153.78 9926.73 467.96 690.1
86-3D 10144.55 9932.64 467.96 686.3
86-4 10559.07 9630.55 457.52 1007.8
87-41 10574.37 9621.18 454.93 1020.9
86-5S 10594.58 10571.13 468.46 303.0
86-5D 10599.35 10575.19 468.99 307.4
87-7S 11220.46 10849.93 468.74 959.7
87-71 11200.41 10869.36 468.86 945.6
87-81 12930.52 11084.36 449.42 2681.0
87-91 12033.97 9053.74 493.79 2330.1
87-101 10978.59 9821.02 449.26 1039.6
87-10D 11005.59 9798.89 449.06 1074.0
87-11S 10930.24 9160.69 461.73 1576.4
87-111 10942.49 9150.64 462.17 1590.6
87-12D 10295.74 10206.46 466.90 396.2
87-13S 10307.94 9600.26 457.78 1002.5
Plant Well 10283.97 9679.30 456.84 923.4
Mun. Well No. 1 12064.65 11429.38 471.59 1954.9
Mun. Well No. 3 10293.20 10602.63 475.86 0.0

AR30092S'--'
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TRICHLOROEIHYLENE

Summary
Trichloroethylene (TCE) induced hepatocellular carcinomas

in mice and was mutagenic when tested using several microbial
assay systems. Chronic inhalation exposure to high concentra-
tions caused liver, kidney, and neural damage and dermatological
reactions in animals.

CAS Number: 79-01r6

Chemical Formula: C

IUPAC Name: Trichloroethene

Important ?/nonyms and Trade Names: Trichloroethene, TCE,
and ethylene trichloride

Chemical and Physical Properties
Molecular Weight: 131.5

Boiling Point: 87°C

Melting Point: -73»C

Specific Gravity: 1.4642 at 20*C

Solubility in Water: 1,000 »g/liter
Solubility in Organics: Soluble in alcohol, ether, acetone,

and chlorofora

Log Octanol/Water Partition Coefficient: 2.29

Vapor Pressure: 60 am Bg at 20*C
Vapor Density: 4.53

Transport and Fate

Trichloroethylene (TCE) rapidly volatilizes into the atmos-
phere where it reacts with hydroxyl radicals to produce hydro-
chloric acid, carbon monoxide, carbon dioxide, and carboxylic
acid. This is probably the aost important transport and fate
process for trichloroethylene in surface water and in the upper

Trichloroethylene
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layer of soil. TCE adsorbs to organic materials and can be
bioaccumulated to some degree. However, it is unclear whether
trichloroethylene bound to organic material can be degraded
by microorganisms or must be desorbed to be destroyed. There
is some evidence that higher organisms can metabolize TCE.
Trichloroethylene leaches into the groundwater fairly readily,
and it is a common contaminant of groundwater around hazardous
waste sites.

Health Effects

Trichloroethylene is carcinogenic to mice after oral admin-
istration, producing hepatocellular carcinomas (NCI 1976, NTP
1982). It was found to be mutagenic using several microbial
assay systems. Trichloroethylene does not appear to cause
reproductive toxicity or teratogenicity. TCE has been shown
to cause renal toxicity, hepatotoxicity, neurotoxicity, and
dermatological reactions in animals following chronic exposure to
levels greater than 2,000 mg/ra for 6 months. Trichloroethylene
has low acute toxicity; the acute oral LD50 value in several
species ranged from 6,000 to 7,000 mg/kg.

Toxicity to Wildlife and Domestic Animals
There was only limited data on the toxicity of trichloro-

ethylene to aquatic organisms. The acute toxicity to freshwater
species was similar in the three species tested, with LCSfl
values of about 50 mg/liter. No I»C-0 values were availaoie
for saltwater species. However, a dose of 2 mg/liter caused
erratic swimming and loss of equilibrium in the grass shrimp.
No chronic toxicity tests were reported.

No information on the toxicity of trichloroethylene to
domestic animals or terrestrial wildlife was available in the
literature reviewed.

Regulations and Standards

Ambient Water Quality Criteria (USEPA)i
Aquatic Toxicity

The available data, are not adequate for establishing criteria.
However, SPA did report the lowest values known to be
toxic in aquatic organises.
Freshwater

Acute toxicity: 45 ag/littr
Chronic toxicity: No available data A.

Tr ichloroethylene
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Saltwater
Acute toxicity: 2 mg/liter
Chronic toxicity: No available data

Human Health

Estimates of the carcinogenic risks associated with lifetime
exposure to various concentrations of trichloroethylene
in water are:

Risk Concentration

l(Tg 27 Mg/liter
10 , 2.7 |4g/liter
10"' 0.27 Mg/liter

CAG Unit Risk (USEPA): l.lxio"2 (ag/kg/day)"1

NIOSH Recommended Standards (air): 540 mg/m? TWA
760 mg/m 10-min Ceiling Level

OSHA Standards (air): 540 mg/m3 TWA
1,075 ag/af/15-min Ceiling Level
1,620 mg/m for 5 ain every 3 hr,
Peak Concentration

REFERENCES

INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (IARC). 1979.
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NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AMD HEALTH (NIOSH).
1983. Registry of Toxic Effects of Chemical Substances.
Data. Base. Washington, D.C. October 1983
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assay of Trichloroethylene. CAS No. 79-01-6. NTP 81-84,
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1,1,1-TRICHLOROETHANE

Summary
Preliminary results suggest that 1,1,1-trichloroethane

(1,1,1-TCA) induces liver tumors in female mice. It was shown
to be mutagenic using the Antes assay, and it causes transforma-
tion in cultured rat embryo cells. Inhalation exposure to
high concentrations of 1,1,1-TCA depressed the central nervous
sysLt*m; affected cardiovascular function; and damaged the lungs,
liver, and kidneys in animals and humans. Irritation of the
skin and mucous membranes has also besn associated with human
exposure to 1,1,1-trichloroethane.

i

CAS Number: 71-55-6

Chemical Formulat CĤ CClj
IUPAC Namet 1,1,1-Trichloroethane
Important Synonyms and Trade Names: Methyl chloroform, chloro-
thene, 1,1,1-TCA

Chemical and Physical Properties
Molecular Weight: 133.4
Boiling Points 74.1«C
Melting Point: -30.4»C
Specific Gravitys 1.34 at 20«C (liquid)
Solubility in Waters 480-4,400 ag/liter at 20*C (several divergent

values were reported in the literature)
Solubility in Organic*s Soluble in acetone, benzene, carbon

tetrachloride, aethanol, ether, alcohol,
and chlorinated solvent*

Log Octanol/Water Partition Coefficient: 2.17
vapor Pressures 123 ma Hg at 20*C
Vapor Density: 4.63

1,1,1-Trichloroethane
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Transport and Pate
1,1,1-Trichloroethane (1,1,1-TCA) disperses from surface

water primarily by volatilization. Several studies have indic-
ated that 1,1,1-trichloroethane may be adsorbed onto organic
materials in the sediment, but this is probably not an important
route of elimination from surface water. 1,1,1-Trichloroethane
can be transported in the groundwater, but the speed of transport
depends on the composition of the soil.

-~~photooxidation by reaction with hydroxyl radicals in the
atmosphere is probably the principal fate process for this
chemical.

Health Effects
1,1,1-Trichloroethane was retested for carcinogenicity

because in a previous study by NCI (1977), early lethality
precluded assessment of carcinogenicity. Preliminary results
indicate that 1,1,1-TCA increased the incidence of combined
hepatocellular carcinomas and adenomas in female mice when
administered by gavage (NTP 1984). There is evidence that
1,1,1-trichloroethane is autagenic in Salmonella typhimurium
and causes transformation in cultured rat embryo cells (USBPA
1980). These data suggest that the chemical may be carcinogenic^\

Other toxic effects of 1,1,1-TCA art seen only at concen-
trations well above those likely in an open environment. The
most notable toxic effects of 1,1,1-trichloroethane in humans
and animals are central nervous system depression, including
anesthesia at very high concentrations and impairment of coordi-
nation, equilibrium, and judgment at lower concentrations (350
ppm and above); cardiovascular effects, including premature
ventricular contractions, decreased blood pressure, and sensiti-
zation to epinephrine-induced arrhythmia; and adverse effects
on the lungs, liver, and kidneys. Irritation of the skin and
mucous membranes resulting frea exposure to 1,1,1-trichloro-
ethane has also been reported. The oral L0.a value of 1,1,1-
trichloroethane in rats is about 11,000 ag/xg.

•

Toxicity to Wildlife and Domestic Animals
The scuts toxicity of 1,1,1-trichloroethane to aquatic

species is rather low, with the LC.A concentration for the
•ost sensitive species tested being"52.8 ag/1. no chronic
toxicity studies have been dons on 1,1,1-trichloroethane, but
scuts-chronic ratios for the other chlorinated ethanes ranged
from 2.S to S.7. 1,1,1-Tricholoroethane was only slighty bio-
accumulated with s steady-stats bioeoncsntration factor of ^.
nine and an elimination half-life of two days. Wl
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No information on the toxicity of 1,1,1-trichloroethane
to terrestrial wildlife or domestic animals was available in
the literature reviewed.

Regulations and Standards

Ambient water Quality Criteria (USEPA):
Aquatic Life

The available data are not adequate for establishing criteria.
However, EPA did report, the lowest values of the two
trichloroethanes (1,1,1 and 1,1,2) known to be toxic in
aquatic organisms.
Freshwater

Acute toxicity: 18 mg/liter
Chronic toxicity: 8.4 mg/liter

Saltwater

Acute toxicitys 31.2 mg/liter
Chronic toxicity: Mo available data

Human Health
Criterions 18.4 mg/liter

NIOSR Recommended Standard: 350 ppm (1,910 mg/m3)/15 min Ceiling
Level

OSHA Standard: 350 ppm (1,910 mg/m3) TWA
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1*I,1-Trichloroathant
Page 3oetob"i"s ••• A?§oo?8o



NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH).
1976. Criteria for a Recommended Standard—Occupational
Exposure to 1,1,1-Trichloroethane (Methyl Chloroform).
Washington, D.C. DHEW Publication No. (NIOSH) 76-184 A*

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH).
1983. Registry of Toxic Effects of Chemical Substances.
Data Base. Washington, D.C. October 1983

NATIONAL TOXICOLOGY PROGRAM (NTP). 1984. Annual Plan for
Fiscal Year 1984. Research Triangle Park, N.C. DHHS
Public Health Service. NTP-84-023

U.S. ENVIRONMENTAL PROTECTION AGENCY (USEPA). 1979. Water-
Related Environmental Fate of 129 Priority Pollutants.
Washington, D.C. December 1979. BPA 440/4-79-029

U.S. ENVIRONMENTAL PROTECTION AGENCY (USEPA). 1980. Ambient
Water Quality Criteria for Chlorinated Ethanes. Office
of Water Regulations and Standards, Criteria and Standards
Division, Washington, D.C.' October 1980. EPA 440/5-80-029

U.S. ENVIRONMENTAL PROTECTION AGENCY (USEPA). 1984. Health
Effects Assessment for 1,1,1-Trichloroethane. Environmental
Criteria and Assessment Office, Cincinnati, Ohio. September
1984. ECAO-CZN-H005 (Final Draft)

VERSCHUEREN, K. 1977. Handbook of Environmental Data on Organic
* Chemicals. Van Nostrand Reinhold Co., New York. 659 pages

WEAST, R.E., ed. 1981. Handbook of Chemistry and Physics.
62nd ed. CRC Press, Cleveland, Ohio. 2,332 pages

1,1,1-Trichloroethane
Page 4
Octob" ""/SR30098I



1,1-DICHLOROETH YLENE

Summary
1,1-Dichloroethylene (VDC, vinylidene chloride) caused

kidney tumors (in males only) and leukemia in one study of
nice exposed by inhalation, but the results of other studies
were equivocal or negative. 1,1-Dichloroethylene is mutagenic,
and it. caused adverse reproductive effects when administered
to rats and rabbits by inhalation. Chronic exposure causes
liver damage, and acute exposure to high doses produces nervous
system damage.

CAS Number: 75-35-4

Chemical Formula: CH

IUPAC Name: 1,1-Dichloroethene

Important Synonyms and Trade Names: Vinylidene chloride, VDC,
1,1-dichloroethene, 1,1-DCE

Chemical and Physical Properties

Atomic Weight: 96.94

Boiling Point: 37«C
Melting Point: -122. 1*C
Specific Gravitys 1.218 at 20*C

Solubility in Water: 400 mg/liter at 20*C
Solubility in Organicss Sparingly soluble in alcohol, ether,

acetone, benzene, and chloroform

Log Octanol/Water Partition Coefficient: 1.48
vapor Pressures 500 mm Hg at 20 *C
Vapor Density s 3.25

Transport and Pats

Volatilisation appears to be the primary transport process
for 1,1-dichloroethylene (VDC), and its subsequent photooxida-

1,1-Dicb loir oe thy lene
Page 1
October 19115

' VJ O
*«'-•"'

AH300982



tion in the atmosphere by reaction with hydroxyl radicals is
apparently the predominant fate process. Information on other
transport and fate mechanisms was generally lacking for 1,1-di-
chloroethylene. However, by inference from related compounds,
hydrolysis, sorption, bioaccumulation, biotransformation, and
biodegradation probably all occur but at rates too slow to
be of much significance.

Health Effects

1,1-Dichloroethylene caused kidney tumors in males and leu-
kemia in males and females in one study of mice exposed by
inhalation, gave equivocal results in other inhalation studies,
and gave negative results in rats and mice following oral ex-
posure and in hamsters following inhalation exposure. VDC
was mutagenic in several bacterial assays. 1,1-Dichloroethylene
did not appear to be teratogenic but did cause embryotoxicity
and fetotoxicity when administered to rats and rabbits by in-
halation. Chronic exposure to oral doses of VDC as low as
5 mg/kg/day caused liver changes in rats. Acute exposure to
high doses causes central nervous system depression, but neuro-
toxicity has not been associated with low-level chronic exposure.
The oral LD.Q value for the rat is 1,500 mg/kg, and for the
mouse it is 200 mg/kg.

Toxicity to Wildlife and Domestic Animals ^>

1,1-Dichloroethylene is not very toxic to freshwater or
saltwater species, with acute X<C.Q values generally ranging
from 80 to 200 mg/liter. A chronic study in which no adverse
effects were observed indicated that the acute-chronic ratio
was less than 40; a 13-day study that produced an LC50 of 29
mg/liter indicated that the acute-chronic ratio is greater
than 4.

No reports of the toxicity of 1,1-dichloroethylene to
terrestrial wildlife or domestic animals were found in the
literature reviewed.

Regulations and Standards
Ambient Water Quality Criteria (USEPA)s

Aquatic Life
The available data, ars inadequate for establishing criteria.
However, 1PA did report the lowest values known to cause
toxicity in aquatic organisms.

1,1-Dichloroethylene
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Freshwater
Acute toxicity: 11,600 pg/liter
Chronic toxicity: No available data

Saltwater
Acute toxicity: 224,000
Chronic toxicity: No available data

Human Health

Estimates of the carcinogenic risks associated with lifetime
exposure to various concentrations of 1,1-dichloroethylene
in water are:

Risk Concentration

0.33 Mg/liter
0.033 Mg/liter
0.0033 Mg/liter

CAG Unit Risk (USEPA): 1.16 (ag/kg/day)"1
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MZTHYLENE CHLORIDE

Summary
Methylene chloride increased the incidence of lung and

liver tumors and sarcomas in rats and mice. It was found to
be mutagenic in bacterial test systems. In humans, methylene
chloride irritates the eyes, mucous membranes, and skin. Exposure
to high levels adversely affects the central and peripheral
nervous systems and the heart. In experimental animals, methylene
chloride is reported to cause kidney and liver damage, convulsions,
and paresis.

CAS Number: 75-09-2

Chemical Formula: CH.Cl,

IUPAC Name: Dichloromethane
Important Synonyms and Trade Names: Methylene dichloride, methane

dichloride

Chemical and Physical Properties

Molecular Weights 84.93

Boiling Point: 40*C
Melting Point: -95.1*C
Specific Gravity: 1.3266 at 20*C

Solubility in Waters 13,200-20,000 mg/liter at 25*C
Solubility in Organicss Miscible with alcohol and ether
Log Octanol/Watsr Partition Coefficients 1.25
Vapor Pressures 362.4 am Hg at 20*C
Vapor Density: 2.93

Transport and Pate.
Volatilisation to the atmosphere appears to be the major

mechanism for removal of methylene chloride from aquatic systems

Methylene chloride !:G'09o6
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and its primary environmental transport process (USEPA 1979).
Photooxidation in the troposphere appears to be the dominant ^^ ^
environmental fate of methylene chloride. Once in the troposphl^ J
the compound is attacked by hydroxyl radicals, resulting in
the formation of carbon dioxide, and to a lessex extent, carbon
monoxide and phosgene. Phosgene is readily hydrolyzed to HC1
and C02. About one percent of tropospheric raethylene chloride
would Be expected to reach the stratosphere where it would
probably undergo photodissociation resulting from interaction
with high energy ultraviolet radiation. Aerial transport of
methylene chloride is partly responsible for its relatively
wide environmental distribution. Atmospheric methylene chloride
may be returned to the earth in precipitation.

Photolysis, oxidation, and hydrolysis do not appear to
be significant environmental fate processes for methylene chlor-
ide, and there is no evidence to suggest that either adsorption
or bioaccumulation are important fate processes for this chem-
ical. Although methylene chloride is potentially biodegradable,
especially by acclimatized microorganisms, biodegradation prob-
ably only occurs at a very slow rate.

Health Effects

Methylene chloride is currently under review by the National
Toxicology Program (NTP 1984, USEPA 1985). Preliminary results
indicate that it. produced an increased incidence of lung and A \
liver tumors in mice and mammary tumors in female and male
rats. In a chronic inhalation study, male rats exhibited an
increased incidence of sarcomas in the ventral neck region
(Burek et al. 1984). However, the authors suggested that
the relevance and toxicological significance of this finding
were uncertain in light of available toxicity data. Methylene
chloride is reported to be mutagenic in bacterial test systems.
It also has produced positive results in the Fischer rat embryo
cell transformation test. However, it has been suggested that
the observed cell-transforming capability may have been due
to impurities in the test material. There is no conclusive
evidence that methylene chloride can produce teratogenic effects.

eye,
Mild

In humans, direct contact with methylene chloride produces
respiratory passage, and skin irritation (USEPA 1985).
poisonings due to inhalation exposure produce somnolence,

lassitude, numbness and tingling of the limbs, anorexia, and
lightheadedness, followed by rapid and complete recovery.
More severe poisonings generally involve correspondingly greater
disturbances of ths central and peripheral nsrvous systems.
Methylene chloride also has acute toxic effects on ths heart,
including the induction of arrhythmia. Fatalities reportedly

Methylene chloride ^ - r
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due to methylene chloride exposure have been attributed to
cardiac injury and heart failure. Methylene chloride is metabolize*
to carbon monoxide in vivo, and levels of carboxyhemoglobin
in the blood are elevated after acute exposures. In experimental
animals, methylene chloride is reported to cause kidney and
liver damage, convulsions, and distal paresis. An oral LD,n ,
value of 2,136 mg/kg, and an inhalation LC.Q value of 88,000 rag/mV
30 rain are reported for the rat.

Toxicity to Wildlife and Domestic Animals

Very little information concerning the toxicity of methylene
chloride to domestic animals and wilJlife exists (USEPA 1980).
Acute values for the freshwater species Daphnia magna, the
fathead minnow, and the bluegill are 224,000, 193,000, and
224,000 Mg/liter, respectively. Acute values for the saltwater
species, mysid shrimp and sheepshead minnow, are 256,000 and
331,000 Mg/liter, respectively. No data concerning chronic
toxicity are available. The 96-hour EC.Q values for both freshwate
and saltwater algae are greater than the highest test concentration
662,000

Regulations and Standards
Ambient Water Quality Criteria (USEPA):

Aquatic Life

The available data, are not adequate for establishing criteria.

Human Health
Criterion: 12.4 ag/littr (for protection against the

noncarcinogenic effects of methylene chloride)
CAG Unit. Risk (USEPA) s 1.4xlO~2 (mg/kg/day) -1

NIOSH Recommended Standardss
i IWA in the presence of no more than 9.9 mg/m3 of CO261 mg/a TWA in the presence of no me

1,737 ag/aj/15 min Peak Concentration
OSHA Standardss 1,737 ag/a31,737 ag/a TWA

3,474 mg/af Ceiling Level
6,948 ag/a peak Concentration (5 min in any 3 hr)

ACGIH Threshold Limit Valuess 350 ag/a3 TWA
1,740 mg/m* STZL
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TETRACH LOROETH YL EN E

Summary
Tetrachloroethylene (PCE, perchloroethylene) induced liver

tumors when administered orally to mice and was found to be
mutagenic using a microbial assay system. Reproduction toxicity
was observed in pregnant rats and mice exposed to high concentra-
tions. Animals exposed by inhalation to tetrachloroethylene
exhibited liver, kidney, and central nervous system damage.

CAS Number: 127-18-4

Chemical Formula: C2C14
IUPAC Name: Tetrachloroethene
Important Synonyms and Trade Names: Perchloroethylene, PCE

Chemical and Physical Properties

Molecular Weight: 165.83

Boiling Point: 121«C
Melting Points -22.7*C
Specific Gravity: 1.63

Solubility in Water: 150 to 200 mg/liter at 20*C

Solubility in Organicss Soluble in alcohol, ether, and benzene

Log Octanol/Water Partition Coefficients 2.88
Vapor Pressures 14 mm Hg at 20»C

Transport and Fate

Tetrachloroethylene (PCB) rapidly volatiziles into the
atmosphere where it reacts with hydroxyl radicals to produce
HC1, CO, CO, and carboxylic acid. This is probably the most
important transport and fate process for tetrachloroethylene
in the environment. PCE will leach into the groundwater, espe-
cially in soils of low organic contsnt. In soils with high
levels of organics, PCE adsorbs to these, materials and can

Q A>j u
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be bioaccumulated to some degree. However, it is unclear if
tetrachloroethylene bound to organic material can be degraded
by microorganisms or must be desorbed to be destroyed. There
is some evidence that higher organisms can metabolize PCE.

Health Effects

Tetrachloroethylene was found to produce liver cancer
in male and female mice when administered orally by gavage
(NCI 1977). Unpublished gavage studies in rats and mice per-
formed by the National Toxicology Program (NTP) showed hepato-
cellular carcinomas in mice and a slight, statistically insig-
nificant increase in a rare type of kidney tumor. NTP is
also conducting an inhalation carcinogenicity study. Elevated
mutagenic activity was found in Salmonella strains treated
with tetrachloroethylene. Delayed ossification of skull bones
and sternebrae were reported in offspring of pregnant mice
exposed to 2,000 mg/m of tetrachloroethylene for 7 hours/day.
on days 6-15 of gestation. Increased fetal resorptions were
observed after exposure of pregnant rats to tetrachloroethylene.
Renal toxicity and hep*totoxicity have been noted following
chronic inhalation exposure of rats to tetrachloroethylene
levels of 1,356 mg/m . During the first 2 weeks of a subchronic
inhalation study/ exposure to concentrations of 1,622 ppm
(10,867 mg/m ) of tetrachloroethylene produced signs of central
nervous system depression, and cholinergic stimulation was
observed among rabbits, monkeys, rats, and guinea pigs.

Toxicity to Wildlife and Domestic Animals

Tetrachloroethylene is the most toxic of the chloroethylenes
to aquatic organisms but is only moderately toxic relative
to other types of compounds. The limited acute toxicity data
indicate that the LC.Q value for saltwater and freshwater species
are similar, around 10,000 Mg/liter; the trout was the most
sensitive (LC.Q * 4,800 Mg/liter). Chronic values were 840
and 450 Mg/liter for freshwater and saltwater species, respec-
tively, and an acute-chronic ratio of 19 was calculated.

No information on the toxicity of tetrachloroethylene
to terrestrial wildlife or domestic animals was available in
the literature reviewed.

J. Mennear, NTP Chemical Manager; personal communication, 1984.™*
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Regulations and Standards

Ambient Water Quality Criteria (USEPA):
Aquatic Life

The available data, are not adequate for establishing criteria.
However, EPA did report the lowest values known to be
toxic to aquatic organisms.

Freshwater

Acute toxicity: 5,280 Mg/liter
Chronic toxicity: 840 Mg/liter

Saltwater
Acute toxicity: 10,200 Mg/liter
Chronic toxicity: 450 Mg/liter

Human Health

Estimates of the carcinogenic risks associated with lifetime
exposure to various concentrations of tetrachloroethylene
in water ares

Risk Concentration
lolf 8.0 Mg/liter
10 ° 0.8 Mg/littr
10 0.08 Mg/littr

CAG Unit Risk (USEPA) s S.lxlO*2 (mg/kg/day)"1
NIOSB Recommended Standards (air)s 335 ag/a? TWA

670 ag/a3 15- min Ceiling Level

OSHA Standards (air) s 670 mg/m3 TWA
1,340 mg/ar Ceiling Level
2,010 mg/m for 5 ain every 3 hr. Peak Level
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APPENDIX I

CALCULATED ESTIMATES OF VOC INHALATION
DOSES DURING SHOWERING

n o r>. tr'

"REALISTIC SOLUTIONS FOR HAZARDOUS WASTE PROBLEMS
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